A combined experimental and theoretical study on molecular and vibrational structure of 2,3-Dimercapto-1-propanol have been undertaken in the present work. The FTIR Spectrum and FT-Raman spectrum of the molecule have been recorded in the region of 4000-400 cm-1 and 4000-100 cm-1. The optimized geometry, frequency and intensity of the vibrational bands of the molecule were obtained at HF and DFT (B3LYP) levels using 6-31G (d,p) basis set. A Complete vibrational assignments for the theoretical harmonic frequency were made and compared with the experimental frequencies recorded. HOMO-LUMO study confirms the charge transfer within the molecule. Mulliken population analysis and thermodynamic properties of the molecule were tabulated.
INTRODUCTION
2,3 Dimercapto-1-Propanol is a clear colorless viscous Liquid which in boiling point at 248° F at 15 mm Hg pressure, has a specific gravity/density of 1.24. The molecular formula is C3H8OS2. It acts as a chelating agent and is used in the treatment of arsenic, gold, and other heavy metal poisoning [1] [2] [3] . It is a metal chelating agent used as an antidote in arsenic, gold, lead, mercury and other heavy metal poisoning [4] . Metals form ligands in the body with the sulfhydryl groups. This leads to an inhibition of the normal functioning of these enzymes that are dependent on free sulfhydryl groups for their activity. It also reverses the enzyme inhibition by chelating the metal and regenerates free sulfhydryl groups, thereby preventing and reversing the metals toxic effects. The structure of 2,3-Dimercapto-1-Propanol is as shown in Figure 1 .
EXPERIMENTAL DETAIL
High grade sample of 2,3-Dimercapto-1-Propanol was purchased from TCI chemicals and was used without further purification. The FTIR spectrum was recorded in the region 4000-400 cm -1 using Bruker IFS 66V spectrophotometer and FT Raman spectrum recorded using Bruker RFS27 recorded in the region 4000-100 cm -1 . The assignments were analogue with earlier assignments reported in the literature.
COMPUTATIONAL DETAILS
In the present work, the geometry optimization of the molecule was carried out by using Gaussian software employing density functional method (DFT) [5] with Becke's three parameter hybrid exchange functional and Lee-Yang -Parr correlation functional [6] . The entire calculations were performed at ab-initio Hartree Fock(HF) and DFT method using B3LYP levels at 6-31 G(d,p) basis sets on a Pentium V/ 1.6 GHz personal computer using Gaussian 09W program package [7] [8] [9] .
Results and Discussion

Molecular geometry
The optimized structural parameters of 2,3-Dimercapto-1-Propanol have been calculated at DFT/B3YLP with 6-31 G(d,p) and the optimized structure was shown in Figure 2 .
From the calculated values shown in Table 1 , it is clear that the bond lengths of S1 -H12 is less than the bond length of S2 -H13 which is far away from the electronegative oxygen atom. Also the hydrogen attached to Oxygen takes the lesser value when compared to hydrogen attached to sulphur atoms due to more electro negativity. The carbon attached to sulphur atoms have their bond length more when compared to carbon atoms attached with Oxygen atom. The bond angle of carbon attached with oxygen atom have more bond angle compared with carbon attached with sulphur atom [10] .
Vibrational Assignment
The molecule 2,3-Dimercapto-1-Propanol has 14 atoms with 3N degrees of freedom corresponding to the Cartesian coordinates of each atom in the molecule. Therefore the net number of modes of vibrations is 36. The detailed vibrational analysis of fundamental modes is shown in Table 2 and FT-IR and FT-Raman spectra is shown in Figure 3 and Figure 4 .
CH 2 Vibrations
The calculated bands observed at 2697,2680 and 2669 cm C-C Vibrations 
CH Vibrations
S-H vibrations
Mulliken's charges
The bonding capability of a molecule depends on the electronic charge on the chelating atoms. The atomic charges values were obtained by mulliken population analysis. The atoms with their respected charges were properly tabulated and were shown in Figure 5 .
The analysis shows the presence of electronegative oxygen atom (O 1 ) increases the charge on the carbon atom C6 (0.089702 e). A small increase in the charge of atom H 10, H 11 (0.081832 e), (0.1112227 e) may be due to presence of carbon atmosphere [13] . In the title molecule, the charge on C 4 ,C 5 are negative. The result suggests that the carbon atom C 6 which is attached to oxygen atom are electron acceptor and also indicates the charge transfer from Oxygen atom to carbon atom. It is observed that the interaction between C 4 and S 2 atom may contribute to greater stability.
Thermodynamic properties
The thermodynamic parameters of the molecule have been computed at HF/6-31G(d,p) and DFT/B3LYP/6-31G(d,p) basis set and presented in Table 3 . Thermodynamic data calculations provides useful information for further study of the molecule when used as a reactant in a new chemical process. These values can be taken as reference thermodynamic values in calculation of charges of entropies (∆S T ) and changes of enthalpies (∆H T ) of the reaction. The dipole moment and its principal inertial axes are strongly depending upon the conformation of the molecule.
CONCLUSION
The present work deals with the vibrational investigations of 2,3-Dimercapto-1-Propanol by using HF and DFT studies. The FTIR and FTRAMAN spectrum of the sample was analyzed. The optimized geometries, harmonic frequencies were determined and analysed both at HF and DFT/B3LYP levels of theories using 6-31 G(d,p) basis sets and it is confirmed that theoretical results computed using DFT/B3L-YP/6-31 G(d,p) level compared is in good agreement with the experimental values. Thermo dynamic calculations have been tabulated. 
